ABSTRACT-The lactic bacteria contribute to fermentation of corbiculae pollen and beebread production. Three species of Lactobacillus, isolated from beebread for the first time in Jujuy (Argentine), formed a monophyletic clade separate from others bee intestinal strains. Lactic bacteria isolated in this work affected the growth and sporulation of Ascosphaera apis and Ascosphaera atra, and they can provide to beehive a protection against ascospores.
Eub_1542 reverse (5′-AGAAAGGAGGTGATCCAGCC-3′ and Eub_9_27 forward (5′-GAGTTTGATCCTGGCTCAG-3′) from Invitrogen S.A., Argentina [12] .
PCR amplification was performed in a 20 µL reaction mix containing 1X buffer, 2.5 mM magnesium chloride, 200 µM dNTPs, 10 ρM of each primer, and 0.5 U Taq polymerase. Amplification consisted of an initial denaturation step at 94ºC for 4 min, followed by 35 cycles at 94ºC for 40 s, 53ºC for 40 s and 72ºC for 40 s. Fragments were purified and sequencing by Macrogen Services.
The chromatograms were analyzed using BioEdit program. Sequences were compared and aligned with sequences from GenBank database using the BLAST program of NCBI network server. The sequences were deposited in GenBank database.
Phylogenetic analyses
The Lactobacillus 16S-rRNA sequence analysis was made using MEGA6, BLASTn, BioEdit and CLUSTAL W editors before phylogenetic tree construction. Phylogenetic analysis was made using the TNT program. Indels were used as a 5 th state character. Five Lactobacillus strains isolated from Salta, Argentina [4, 5, 13] were included in the analysis and the Bacillus amyloliquefaciens RHNK22 (NZ_LMAG01000018.1) as outgroup strain.
Ascosphaera strains
Six strains of A. apis from of Spain provinces were isolated, identified and placed in Genbank database (https://www.ncbi.nlm.nih.gov/): P1 (KX622164) Madrid; P3 (KX622165) Zaragoza; P4 (KX622166) Ciudad Real; P5 (KX622167) Guadalajara; P6 (KX622168) Cuenca; P8 (KX622169) Barcelona. Also, one strain of A. atra P9 (KY810495) Castellón. All strains were kept on MY20 at 20° C in darkness [16] .
In vitro antifungal activity
A) 100 µL of each Lactobacillus strain cultures in MRS broth (ca. 1x10 5 CFU/mL) at 37ºC for 48 h under microaerophilic conditions, were spread on pollen-agar medium. Fungal explants (7 mm in cross section) from MY20 medium, were put in the middle of each plate. They were incubated for 10 days at 30ºC under microaerophilic conditions [17] .
B) 25 µL of bacterial suspensions (approx. 1x10
5 CFU/mL) were placed into wells made in pollen-agar plates and incubated under microaerophilic conditions for 4 days. Fungal explants were put at 2 cm of its and incubated for 10 days at 30ºC.
Lactic acid effects on Ascosphaera strains
To simulate inhibitory effects of lactic acid produced by bacterial strains, it was added to pollen liquid medium (pollen 30 g, water 1 L) to obtain the pH values of 2, 3 and 4. Ascosphaera strains were inoculated and cultures were incubated 10 days at 30˚C under microaerophilic conditions. Also the bacterial strains were inoculated into Ascosphaera cultures without lactic acid. The initial and final pH were measured after 10 days.
Statistical analyses
All analyses were carried out according to ANOVA and Tukey test. Results were considered significant at the p<0,05 level, using InfoStat [9] .
RESULTS

Isolation and phylogenetic characterization of Lactobacillus strains
Three Lactobacillus strains isolated from beebread were identified, and their sequences were deposited in GenBank database. They were L. melliventris LSAM (MF435936), L. kunkeei LSAJ (MF435935) and L. helsingborgensis LSAI (MF435934). These are a 100% identity with other strains of the Genbank database (NCBI).
The phylogenetic tree showed that all these strains formed a monophyletic clade closely related (see figure 1) . L. johnsonii CRL1647 and AJ5 were more associated to strains from Jujuy but L. salivarius C22, L. johnsonii IG9, L. johnsonii A15 formed other monophyletic clade. These strains were isolated from other materials.
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were isolated in Salta from other materials. The sequences of Bacillus amyloliquefaciens RHNK22 (NZ_LMAG01000018.1) served as an outgroup. Numbers indicate bootstrap percentages for branch points.
Inhibition of Ascosphaera species
A) Fungal strains showed a delay in growth when they were incubated on lactic acid bacteria cultures in comparison with controls, and this effect on growth was statistically significant (p˂0.01). Microscopic observation of fungi controls showed ascospores production at 10 days because both mating types of A. apis were present in explants (see table 1 ). B) Ascosphaera strains grew without sporulation (see figure 2) 
Lactic acid effects on fungal growth
Ascosphaera strains only grew at pH 3 and 4 but they no shown any spore production at 10 days.
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DISCUSSION
The fungi A. apis and A. atra affect bee larvae when they ingest the spores that germinate in the hindgut. The mycelia reach the abdomen and penetrate the cuticle appearing on pupa body surface [19] . Decrease in ascospore number may contribute to the reduction of hive damage.
The gut microbiome of invertebrates is a complex association of microbial cells that collectively performs essential functions for the host. In different arthropods, included insects, gut bacteria can prevent the growth of pathogens microbes by a process known as colonization resistance and the addition of probiotic bacteria in diet can significantly improve disease resistance [10] .
The lactic bacteria contribute to fermentation of corbiculae pollen and beebread production [18] . The three species of Lactobacillus isolated from beebread for the first in Jujuy, formed a monophyletic clade separate from bee intestinal strains isolated by other authors in Salta. These last had exhibit beneficial effect to honeybees [4, 5, 8, 11, 13] .
L. melliventris and L. helsingborgensis were isolated from bee gut and stomach [15] but they were not mentioned as beneficial. L. kunkei reduced the mortality of bee larvae infected with Paenibacillus larvae [1] .The antimycotic effects produced by lactic bacteria include organic acids, cyclic dipeptides, proteinaceous compounds, and others [7] .
CONCLUSION
Lactic bacteria isolated in this work affected Ascosphaera spp. growth and sporulation. They can provide to beehive a protection against these entomopathogen fungi.
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